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Solanki S, Gupta I, Prasad S, BR C. tooth wear at an early stage is necessary to increase tooth longevity. The prevalence of tooth wear varies greatly with age group, geographic location and lifestyle. To the best of our knowledge, data on tooth wear in Indian subpopulation in the age group of 12 to 15 year is scarce. Also even though fluorosis is an established risk factor for tooth wear (7) but studies signifying the association are limited in India.
Therefore, the present study was undertaken to assess the prevalence and severity of tooth wear in permanent dentition among 12 to 15 year old children in private schools of Farukhnagar block, Gurgaon district, Haryana.
Materials and Method
The study was approved by the ethical research committee of the institute. This cross-sectional study was carried among 12 to 15 year old school children in private schools of Farukhnagar block,
Introduction
Tooth wear is considered an increasing problem worldwide (1, 2) . The presence of tooth wear has become evident, due to the significant decline in dental caries (3) . It is viewed as an oral disease and is included in the WHO classification of diseases and related health problems (4) . Tooth is the non-carious loss of tooth tissue as a result of the interaction of three processes that may occur isolated or associated -attrition, erosion and abrasion. Attrition is the loss of tooth substance or a restoration caused by mastication, or contact between occluding surfaces. On the other hand, erosion is the progressive loss of hard dental tissues by chemical processes not involving bacterial action (5) . Abrasion is the pathological loss of tooth substance caused by abnormal and repetitive mechanical wear other than tooth to tooth contact (6) .
Tooth wear leads to sensitivity, loss of dental shape and function and even abscess. Thus to diagnose is associated with high risk for tooth wear. Thus tooth wear poses a significant public health problem, and steps should be taken for early diagnosis, prevention and management. Prevalence and severity of tooth wear in 12 to 15 year old school children in the Gurgaon district, Haryana, India: a cross-sectional study 195 who returned the signed consent to participate in the study. Exclusion criteria: Teeth with class V restorations; partially erupted teeth; teeth with prosthesis or serving as abutments; children undergoing orthodontic treatment.
The clinical examination was carried out by two examiners who had been trained during calibrations sessions. Theoretical discussions were held, and practical activities performed regarding the diagnostic criteria of tooth wear. All the permanent teeth present in the oral cavity of the school children were examined for four surfaces, namely cervical (C), buccal (B), occlusal (O) or incisal (I) and palatal (P) or lingual (L) surfaces. Clinical oral examination of study subjects was done in the respective school premise. The school children sit on a stool and the examiner stood in front of them during examination. The teeth were wiped using a cotton pellet to remove saliva and food debris, and the CPITN probe was used to measure the depth of eroded surface. Table 1 shows the scores and criteria for tooth wear assesment according to the tooth wear index by Smith and Knight, 1984 (8) .
Gurgaon district, Haryana. The sample size was determined based on the point prevalence of the pilot study conducted in a private school. n = 4pq/l2 Where: p = point prevalence q = 1-p l = 95% confidence interval This determined a sample size of 973 school children. Sixteen schools were selected by simple random sampling. Since the schools had different strength of students -i.e., all the schools had different number of children in the age group of 12 to 15 year -an equal probability selection method proportional to size was used to ensure that all the children would have equal chance of selection, which means equal number of children were taken from all the schools. Children undergoing orthodontic treatment were excluded from the study. A total of 973 school children (558 boys and 415 girls) were included in this cross-sectional study. A written informed consent was obtained from the parents/ guardians of the children.
Inclusion Criteria: 12 to 15 year old school children present on the day of examination. Children If there was doubt over a particular score -whether the condition was present or its severity -, then it was either scored 0 or the lower score was applied. Kappa value was used to assess the reproducibility of the diagnostic criteria.
Data analysis was performed using SPSS version 19. Descriptive analyses were conducted and the results were expressed as frequencies and percentages. Chi-square test was used to evaluate the association of tooth wear with gender and dental fluorosis. Dental fluorosis was assessed in this study as a risk factor for tooth wear.
Results
The study group was composed by 973 children, 415 girls (42.7%) and 558 boys (57.4%). The response rate was 98% of all study subjects invited.
Reasons for non participation were mainly the fear to the dentist.
Tooth wear was assessed in 289 children. The most commonly wear was found in only enamel surface (76.4%), while enamel and dentin was seen in (23.6%). The prevalence of tooth wear was found to be statistically greater for boys than girls (p < 0.05) ( Table 2 ). The most frequently affected teeth were incisors (15.4%), followed by molars (7.4%) and premolars (5.3%) ( Table 3) . When the individual surfaces were evaluated for tooth wear, it was found that incisal/occlusal surface were the most affected (23.4%), followed by buccal, lingual and cervical surfaces ( Table 4) .
The most affected surface for incisors and canine was the incisal surface, and for premolars and molars it was buccal surface ( Table 5 ). Out of 973 school children, 360 (37%) had dental fluorosis. Among these children, 61.5% had tooth wear which was Prevalence and severity of tooth wear in 12 to 15 year old school children in the Gurgaon district, Haryana, India: a cross-sectional study 197 Wang et al. (14) reported a prevalence of 27.3% in Southern China among 12-13 year old school children with incisors being the most affected teeth by tooth wear and the incisal surface the most statistically significant (p < 0.01). A Kappa value of 0.81 was obtained for inter-examiner reproducibility, which indicated very good agreement for reproducibility tooth wear diagnosis. 
Discussion
This study assessed the tooth wear status in 12 to 15 year old school children as all permanent teeth are erupted by this age, except the third molars. Moreover, age 12 and age 15 are considered to be the index ages (9) . The study evaluated non-specific tooth wear. It is almost impossible to distinguish among the influence of tooth attrition, erosion or abrasion during clinical examination without introducing bias into assessment procedure. So, total tooth wear was calculated using the tooth wear index by Knight and Smith (8) . The index is widely employed for assessing tooth wear in some studies due to its easy comparability and coverage of whole dentition (10) (11) (12) .
The overall prevalence of tooth wear in this study was 29.7%. This was similar to the prevalence of dental erosion reported by Caglar et al. (13) , with a prevalence of 28% in school children of Istanbul.
involved, results was similar to our study. However, a wide range of prevalence (11.6% -100%) has been reported in the literature (15) (16) (17) (18) . This variation can be attributed to differences in the indices used, study criteria and diagnostic criteria, which makes the comparison of results almost impossible. Also, different dietary and lifestyle habits in different countries have an impact on tooth wear data.
When the severity of tooth wear was assessed, first degree tooth wear involving only the enamel was the most commonly observed in our study (Table 2 ). This is in accordance with other studies for similar age group (13, (18) (19) (20) . The possible reason for this observation is that children of this age group have been exposed to risk factors at low level, or for a relatively short period of time (20) .
Tooth wear was found to be significantly more common in boys (Table 2) which is in accordance to the findings of other studies (18, 21) . The higher rate of tooth wear in boys can be explained due to Solanki S, Gupta I, Prasad S, BR C.
examination. However, this study attempts to draw attention to the growing problem of tooth wear. A representative sample was use by simple random sampling to avoid bias. This study also confirms dental fluorosis as an important risk factor for tooth wear among subjects. Dental professionals need to be advised about this particular clinical situation, since it can become worse with time as the tooth wear in adolescents can continue into adulthood and furthermore into elderly stage. Identification of etiologic factors and early diagnosis and treatment are required for the successful management of tooth wear and to prevent further progression.
Conclusion
Tooth wear is a public health problem which can lead to loss of tooth shape and function. This study reported a high prevalence of 29.7% among the children of 12 to 15 year old. Dental fluorosis was found to be a determinant etiological factor for this condition in this study. Early diagnosis, management and preventive measures should be carried out to reduce tooth wear prevalence in India. Longitudinal studies are recommended to measure the cumulative effect of tooth wear on teeth and also to find the association with other risk factors.
difference in the strength of musculature and biting forces, and also a higher consumption of acidic carbonated drinks and sport drinks among boys (7). However, contrasting results have also been reported in the literature showing that there was no difference in the prevalence of tooth wear among boys and girls (19, 20, 22) .
The higher wear rate seen in incisors and molars (Table 3 ) is due to their presence in oral cavity for a longer time as these teeth are the first to erupt and thus are exposed to possible extrinsic etiological factors for a longer period of time. Even though molars bear maximum masticatory forces, the increase of wear seen in incisors could be due to their position in oral cavity, more exposition to extrinsic factors (14) and also habits like holding pencil between anterior teeth. The comparatively higher prevalence of tooth wear seen in premolars and molars in this study can be ascribed to inadequate brushing. Premolars and molars together formed a total prevalence rate of 12.7% and out of which the buccal surface involved a prevalence of 9.9% (Table  5) . Regarding the severity of tooth wear, the buccal surface was the most affected surface with tooth wear involving dentin 5.1% (Table 4) .
Haryana is located in the endemic belt of dental fluorosis in India (24) . In this study, 360 (37%) school children had dental fluorosis and, among them, 61.5% had tooth wear. This demonstrates the higher risk of tooth wear associated with dental fluorosis since the reduced mineralization seen in fluorosis makes teeth more susceptible to wear (20) .
It was observed that incisal/occlusal surface had maximum tooth wear (23.4%) followed by the buccal (22.7%), cervical surfaces (14.3%) and lingual (11.7%) ( Table 4) . These rates are in accordance to those reported by other authors (14, 25) . The high biting and masticatory forces are thought to be responsible for the increased wear seen in incisal/occlusal surfaces, while buccal surface wear might be due to faulty brushing technique or excessive pressure due to habits. Studies on tooth erosion found that the buccal surfaces are the most commonly affected because of the high consumption of acidic beverages (18, 20) . Some authors have also reported high prevalence of tooth wear on palatal surfaces due to increased intake of citrus fruits and fresh juices (19, 21) .
The present study had limitations because of its cross-sectional design and based on clinical
